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(57) An electronic component package assembly 
comprising: a substantially planar base carrying a 
number of cavities each defined by a frame; an electron- 
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»c component attached to the base within each cavity 
and a lid fixed to the frame such that, in combination' 
the base, the lid and each frame define an enclosed vol- 
ume housing the electronic component. 
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upstanding above each frame to ensure the lid is spaced 
from the frame by a predetermined gap, the gap being 
filled with an adhesive to fix the lid to the frame. 
[0018] Preferably, the enclosed volume housing the 
electronic component is at least partly filled with a pro- 5 
tective compound. 

[0019] Advantageously, the electronic component is 
a flip-chip, the base being formed with a cut-out sub- 
stantially adjacent an optical surface of the chip, the cut- 
out being covered with a transparent material. 10 
[0020] Another aspect of the present invention pro- 
vides a method of manufacturing a package for an elec- 
tronic component comprising the steps of: providing a 
substantially planar base having a number of cavities 
each defined by a frame; attaching an electronic com- is 
ponent to the base within each frame; fixing a lid to the 
frames such that, in combination, the base, the lid and 
each frame define an enclosed volume housing the 
electronic component; and separating from the assem- 
bly a number of packages each having a base portion, 20 
an electronic component attached to the base, a frame 
surrounding the electronic component and a lid portion 
fixed to the frame. 

[0021] In order that the present invention may be 
readily understood, embodiments thereof will now be 25 
described, by way of example, with reference to the ac- 
companying drawings in which: 

FIGURE 1 is a top view of a tile including package 
assemblies embodying the present invention; 30 

FIGURE 2 is a side view of the tile of Figure' 1 ; 

FIGURE 3 is a detailed cross-section taken along 
line A-A of Figure 1 showing an electronic compo- 
nent package assembly embodying the present in- 
vention forming part of the tile of Figure 1 ; 

FIGURE 4 is a cross-sectional side view of a further 
electronic component package assembly embody- 
ing the present invention and forming part of a tile; 

FIGURE 5 is a cross-sectional side view of an elec- 
tronic component package assembly embodying 
the present invention in the form of an SO package; 

FIGURE 6 is a cross-sectional side view of an elec- 
tronic component package assembly embodying 
the present invention in the form of a Ball Grid Array 
(BGA); and 

FIGURE 7 is a schematic representation of an ap- 
paratus for manufacturing an electronic component 
package assembly embodying the present inven- 
tion. 

[0022] Referring to the figures, an electronic compo- 
nent package assembly and method of manufacturing 
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the same will now be described. 

[0023] An electronic component package assembly 
embodying the present invention is produced in the fonn 
of a panel similar to panels which are used in the man- 
ufacture of printed circuit boards. Several hundred pack- 
ages are accommodated on each panel. The packages 
are arranged on the panels in the form of several arrays. 
In one example, each array is a matrix of 4 x 7 packages. 
Each of these arrays is termed a tile. An example of a 
tile 1 forming part of a panel (not shown) is shown in 
Figures 1 and 2. 

[0024] A panel comprises a rectangular base sub- 
strate 2 of a suitable laminate material such as those 
commonly used in multi-layer printed circuit boards. The 
base substrate 2 is metallised on both main surfaces 
and etched and plated. A second laminate material or 
frame layer 3 has a single metallised surface. The non- 
metallised surface of the frame layer 3 is bonded to the 
base substrate 2. The frame layer 3 is provided with a 
plurality of substantially square cut-outs 4 in the form of 
an array. Once the frame layer 3 has been bonded to 
the base substrate 2, a plurality of tiles 1 are routed out 
from the panel and after cleaning operations, are ready 
for subsequent operations such, as die attachment and 
wire bonding. The two layers 2,3 are bonded together 
in a conventional multi-layer press with post drilling and 
other operations as required. 

[0025] In the example shown in Figure 1 , a resultant 
tile I has an array of cut-outs in a matrix of 4 x 7. Thus, 
the cut-outs 4 in each tile 1 provide an array of cavities 
5 which are capable of receiving an electronic compo- 
nent such as a die therein. As can be seen in Figures 1 
and 3, an electronic component 6 is located squarely 
within each cavity 5 and is seated on the rectangular 
substrate 2. Preferably, as shown clearly in Figure 3, the 
electro-component 6 is wire bonded to the etched and 
plated electrical conducting surface 7 carried on the rec- 
tangular substrate 2. In the example shown in Figure 3, 
the wire bonds 8 connect directly to the etched and plat- 
ed electrical conducting surface 7. The wire bonds 8 al- 
so connect indirectly to other etched conducting surfac- 
es 7A formed on the package through inter-connects in 
the substrate 2. 

[0026] Referring back to Figure 1 , the frame layer 3 
provides a number of strips 9 which separate adjacent 
cavities 5. Each such strip 9 is provided with an upstand- 
ing lip 10 which runs part way along the strip 9, in parallel 
therewith. The upstanding lips 10 (or stand-olls) have a 
predetermined height which is in the order of 0.1mm. A 
continuous stand-off 10A is also formed around the pe- 
rimeter of the tile 1. The stand-offs 10,1 OA are preferably 
formed on the frame layer 3 prior to bonding to the base 
substrate 2 by etching and plating, the stand-offs 1 0, 1 0A 
thereby being metallised portions. 
[0027] The rectangular substrate 2 is conveniently 
provided with a plurality of vias 11 which serve to inter- 
connect the various conductive layers within the lami- 
nate substrate 2. Similar vias 11 may also be formed in 
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he frame layer 3. As well as providing an inter-connect 
uncton. the vias , 1 can also be used as thermaT vE 
o conduct hea, away from the e.ectrica. com^neme 

LcheT.nh P f I° ,Ufther heaI Sinks - 
attached. If the electrons component 6 does not dissi- 
pate too much heat and/or the maximum tempera ure 

necessary. > ^ ,hermal VBS mav n °' ^ 

[0028] The cavity 5 within which each electronic com 

teTe com" 1 "?" * ^ °< ^ filled ™^Z- 
teethe compound such as a low viscosity UV-cured 

•he frame layer 3 by a ga 9 p , a ££££2 tS'esT 
Conven,ent.y^ e glass lid 1 2 is glue d to the frame layer 

,s crLZ m9 ' iPS 10 enSUnn 9 lhal ^ 9'ass I d 12 
•s properly spaced apart from the frame layer 3 An ex 

I show % PartiCU,ar me,h ° d ° f manufacture of £ e J." 
[0030] The glass lid 12 can be modified in a number 
at ways to produce a selected transmissivity Th us tne 

P 9 He-ecLV 3 " ^ C ° nfi9Ured 38 3 ™~ *5 
pre-selected ranges. The resultant package 13 and 

method of manufacturing the same are'esp ela, J su«ed 

to the provs-on of an optoelectronic component as S 

electronic component 6. The provision ofTe g ass Jd 

12 is not. however, an essentia, feature when thwack 

m 3 v°T: used in non -° ptica ' a «™ 

[0031] The resultant product comprises a tile 1 which 
carr.es an array of packages 1 3. Each package 13™ 

th« k a K nd f rotectlve, y ceased therein. The tiles i can 
then be broken down into individual packages JXel Z 
various production steps have been comple j? Thus 

SlT ^ Pf0VideS 3 V6ry ^-nthaTXsySem 
^ V ' n9 <0 h3nd,e sma " sin 9'e Packages 
\ ??° e ,he Packa 9 es 13 nav * been ™<?£ or 

ch „, . t package 1 3 having pins or leqs 1 3A as 
shown m Figure 5 or a ball grid array (BGA) packaae ^ 
as shown in Figure 6. Package 13 

Sn 3 h J ^l*™ 9 to Fi 9^e 4. the structure of the tile I 
can be modif.ed to include further laminate materials !n 

oral 14 .s provided on the existing frame laver 3 rZs 
^ er .aminate materia, 14 is formed^, c ^u.s Js 
which are concentric with the cut-outs 4 formed in the 
frame layer 3. As can be appreciated from Figure 4 Te 
electrons component 6 is wire bonded to an e?ched con 
ductive surface provided on a step 16 0 n thelme .a^r" 



a Ir, , th,s embodiment, the upstanding lips 10 are D ro 
v-ded on the funher teminate materia, 14. Vias f, a7e 
prov,ded ,n the respective laminate materials so as to 
5 -nter-connect the e.ectrical.y conducting portions there 

[0034] In the example shown in Figure 4, the etched 
conductive layer 7 provided on the base substrate 2 can 
be made thicker than usual so as to act « a th««S 
conducting pfcne to dissipate hea. from the ™' 

STT 6 C ' ear,y - fhe ,herma ' distance o7me co 
duct,ve layer 7 will depend on the thickness of the , aver 
and the wrdth and leng.hs of the conducting paths , fur 
ther sinking of heat is required, then conductive teyer 7 
»* sinks'* CtemPSd ° f C ° nneCted to externa? heat 

ScSes'i?^ be . appreciated because the 
packages 13 are provided in the form of an arrav, „r 
Packages i3oi,ati,e i. automated handtgot Site 
1. sfaemtated. „ is far easier to handle a ,i,e LmprisiS 
a fixed array of packages rather than a sing.e ZZl 
13. The use of the tile 1 a |, ows accurate J * CK JJ 9 
.ng automated stages of production such as thTa, ach 
men, of the electronic component 6 to the Se 1 «hTw re 

- szzszt st T of ,ixins the M 12 - d £ ^ 

mn-Te, ! 9 packa 9 es 1 3 ^om the tile 1 . 
[0036] Turning to the particular manufacturing s , eDS 

l a e P 2tT 1 ^ re,emn9 ,0 Fi °™ 7 - the b-etb! 
s rate 2 is provided and the laminate material 3 cnm 

so P T T CU, -° UtS 4 ' iS 9,U6d ,hereto T^e reluhant tTe" 
«> 1 provides a plurality of cavities 5 each of which is D O 
v-ded w,,h an electronic component 6. The ZclZc 
component ,s glued to the base substrate 2 (ptfe ab Iv 
to the etched conductive layer thereon) oy one of a 

S r Jh 6 ? C ':° niC com P° nenl 6 is then wire bond- 
ed to a conductive layer or layers within the cavity Pref- 

- ino IS ' ° r a ' Umin h iUm Wire is ™* - .he wir "bond- 
ng process using thermosonic or ultrasonic weldina 
^chniques. However, i, is also possible to use S 
modification, tape automated bonding or flip-chip at 
tachments with this invention. P P 
[0038] After wire bondino the cavitv t; kh^ 

UV-cured acrylic. The protective compound it 

ss? Gru c : ural s,abi,ity witmn ms p a ^ 9 eT 3 es 10 

[0039] Glue ,s prov.ded along the strips 9 runninq be- 

tne frame layer 3. The glue covers the strips 9 and the 
penmeter and provides a bead of glue which is stohlv 
greater in thickness than the hei/h. of the 

55 . thiS condi,ion . ,h « assembled ,ile 1 is located 

55 00 ,he base of a ^a,ing jig 20 which is connected a 

ca a ,in U o Um oins 6356 ° f °" ^ 20 
eating pins 22 upstanding therefrom. The two pins 22 

areo,s,igh,.ydifferen,sizes.Eachendoftheassemb,ed 
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We 1 is provided with a locating hole 23 (see Figure 1 1 
Preferably, the holes 23 are of slightly different sizes 
such that the tile 1 can only be inserted in one orientation 
on the base of sealing jig 20. The tile 1 is inserted on 
the base of the sealing jig 20 with the two locating pins 

in theTle i 6 P3SSin9 '° Catin9 h °' es 23 

[0041] The glass lid 12 is presented to the top of the 
sealing jig 20 and is held thereto by vacuum pressure 
provided by the vacuum 21 . The top of the jig 20 is pre 
sented to the base of the jig 20 such that !he glass iL 
! 18 : m £ ediately above registered with the frame 
layer 3. The glass lid 1 2 is dropped onto the tile 1 below 
The upstanding lips 10 ensure that the glass lid 12 is 
spaced apart from the frame layer 3 by the desired dis- 

I id 1 C 2 6 to r ,ha , 1 9lUS Pr ° per * adheres the «*»•• 

hVl«^ a ° nCe ' he 9lue has to 

the glass lid, a small back pressure is applied by the top 

l.g to push the glass lid onto the upstanding lips 10 The 

upstanding lips 10 ensure tha! the correct thickness of 

glue is maintained uniformly across the tile 1 . Whilst still 

in the jig 20 the glass is secured by curing the glue 

pre erablyalowviscosityUV-cured acrylic, by exposure 
«o u , ravi o.et light. The vacuum is then released and the 
t.te 1 is removed for the final stage of package separa- 

SSU? '".o 6 PaCka9e se P arati °" stage, the individual 
packages 13 are cut from the tile 1 by cutting along the 

TT S ? th , S S,nPS 9 Separa,in9 canities' ^ 

e^along the nes defined by the upstanding lips 10. The 
vias 1 are also located such that their centres fall along 
me cu ,, ne mus fonning caste.lations down to the bottom 

forr? h th A °" WhlCh thS PaCka 9 e to °^ ^s been 
formed. The cas.ellations are used for solder paste so. 
denng connections. The cut-outs 4 in the frame layer 
provide a frame around each of the electronic comjo- 

[!° e fl n " is als <> envisaged that further wire bonding 
sites can be provided within each cavity 5 by providing 
muj.pl. steps in the cavity walls, i.e. on'the ies oHhe 
in Rgure 3 Simi ' ar manner to the ste P 1 6 shown 

[0044] Whilst specific embodiments of packages are 
shown , n Figures 5 and 6, i, w„, be apparent to Tose 
he industry and skilled in the art of PCB manufacture 
ha, nunwous versions are possible whilst adhering to 
the basic pr.nciples of the invention 

[O045] „ i S envisaged that, in an alternative embodi- 
ment, the cavmes 5 can be mj(|ed from g 

nate matenal although this is not preferred 
[0046] In a flip-chip embodiment of the present inven- 
t,oa the face of the flip-chip 6 is attached to the base 2 
both mechanically and electrically, by means of a pk/ 

acl y o Z r Tl S !° Ca,ed ar ° Und ' he Peri ^ °' 
face of the chip 6. In the case of the chip 6 being an 

e ectro-opt.ca. chip, the base 2 is formed with a cZu. 

The cut-out is located substantially adjacent an opSa'l 

surface o, the chip and is covered wilh a glass E 0 



insert. In th.s embodiment, the lid 12 need not be made 
from a transparent material and is preferably pre-bond- 

f.£ T ' ayer 3 P " 0r 10 attachm ^t to the base 
g 2. the fl, P -ch,p having already been attached to the base 

[0047] In the present specification "comprise- means 
^eludes or consists of and "comprising" means "in- 
eluding or consisting of". 

[0048] The features disclosed in the foregoing de- 
scription, or the following claims, or the accompanying 
drawings, expressed in their specific forms or in terms 
of a means for performing the disclosed function or a 
method or process for attaining the disclosed result as 
75 apP '° pna,e - ma * separately, or in any combination of 
such features, be utilised for realising the invention in 
diverse forms thereof. 



Claims 



20 



1. An electronic component package assembly com- 
prising: a substantially planar base carrying a 
number of cavities each defined by a frame; an elec- 
tron.c component attached to the base within each 
cavity: and a lid fixed to the frame such that, in com- 
bination, the base, the lid and each frame define an 
enclosed volume housing the electronic compo- 
nent. ^ 

*> 2. A package assembly according to the previous 
claim, wherein the frames are provided on a frame 
layer attached to the base. 

35 3 ' A packa9e as sembly according to Claim i or 2 
wherein a plurality of frames are provided which are 
arranged in an array on the base. 

4. A package assembly according to Claim 3, wherein 
a plurality of tiles are derived from a single panel 
comprising a base layer attached to a frame layer. 

5. A package assembly according to any preceding 
claim wherein the base comprises one or more lay- 
ers of a laminate material. 
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6. A package assembly according to any preceding 
claim, wherein the frames comprise one or more 
layers of a laminate material. 

7. A package assembly according to any preceding 
claim wherein each frame is of a substantially rec- 
tangular configuration. 



8. 



A package assembly according to any preceding 
claim, wherein the lid is manufactured from a trans 
parent material. 



9. A package assembly according to any preceding 
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claim, wherein the lid is manufactured from glass. 

10. A package assembly according to Claim 8 or o 
wherein the transparent material has a selected 
transmissivity. 
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11. A package assembly according to any one of 
Claims 8 to to. wherein the electronic component 
•s an optical device. voneni 

12. A package assembly according to any precedinq 
c aim, wherein at .east one raised portion is 7 p 9 
stand.ng above each frame to ensure the lid is 
spaced from the frame by a predetermined gap the 
gap be.ng filled with an adhesive to fix the lid to the 



13. A package assembly according to any preceding 
c aim, wherein the enclosed volume housing the 
e ectron.c component is at least partly filled with a 
protective compound. 

14. A package assembly according to Claim 13, where- 
in the protective compound is as a low viscosity U V- 
cured acrylic. y 

15 ' ctZ^T aSSemb ' y aCC ° rdin 9 to a "V P^ing 
c aim. wherem the base has at least one etched 
electrically conducting surface and the electronic 
component is electrically connected thereto. 

16. A package assembly according to any precedino 
claim, wherein the frame has a, least one etched 

17. A Package assembly according to any preceding 
cla-n wherein one or more vias are provided 
hrough the base to interconnect any conducing 
layers therein or thereon. aucung 

18 " l PaCKa K 8 aSS6mb,y accordi "9 to any preceding 
claim, wherein vias are proved through the frame 
to interconnect any conducting layers therein. 

19 " I'STT aSSemb,y aCCOrdin 9 10 anv Preceding 
the Z ,herma ' Vi3S afe P^ded through 

the base to dissipate heat from the electronic com- 
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a lid portion fixed to the frame, which package com- 
prises a part of a package assembly according to 
any preceding claim. 

22. A method of manufacturing a package for an elec- 
tronic component comprising the steps of: providing 
a substantially planar base having a number of cav- 
ities each defined by a frame; attaching an electron- 
ic component to the base within each frame; fixing 
a l.d to the frames such that, in combination, the 
base, the lid and each frame define an enclosed vol- 
ume housing the electronic component; and sepa- 
rate g from the assembly a number of packages 
each having a base portion, an electronic compo- 
nent attached to the base, a frame surrounding the 
electronic component and a lid portion fixed to the 
name. 

23. An electronic component package assembly sub- 
stantially as hereinbefore described with reference 
to and as shown in the accompanying drawings. 

24. A method of manufacturing a package for an elec- 
tron.c component package assembly substantially 
as hereinbefore described with reference to and as 
shown in the accompanying drawings 
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20. A package according to any preceding claim 
wherein the electronic component is a flip-chip the 
base bemg formed with a cut-out substantially ad- 
jacent an optical surface of the chip, the cut-out be- 
ing covered with a transparent material. 

21 . A electronic component package having a base por- 
tion, an electronic component attached to the base 
a frame surrounding the electronic component and 
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No claims fees have been paid within the prescribed time limit. The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



□ All further search fees have been paid within the fixed time limit. The present European search report has 
been drawn up for all claims. 

□ As all searchable claims could be searched without effort justifying an additional fee, the Search Division 
did not invite payment of any additional fee. 

□ Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up for those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims: 



None of the further search fees have been paid within the fixed time limit. The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely claims: 
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